Glucocorticoid uncoupling of antiogensin II-dependent phospholipase C activation in rat vascular smooth muscle cells.
Vascular tone is maintained by both angiotensin II (Ang II) and glucocorticoids, but the effect of glucocorticoids on Ang II function in vascular smooth muscle cells (VSMC) is unclear. To determine the direct influence of glucocorticoids on VSMC Ang II receptor function, the effects of dexamethasone on Ang II receptor binding, Ang II-induced phospholipase C (PLC) activation, and Ang II-dependent cell growth were studied in cultured rat VSMC. Dexamethasone caused concentration- and time-dependent increases in Ang II binding which were prevented by glucocorticoid receptor inhibition with RU 38486. Dexamethasone-induced enhancement of Ang II binding resulted from increased AT1 receptors, as indicated by Northern blot analysis and competitive binding assays. Despite causing increased Ang II receptor number, dexamethasone preincubation prevented Ang II-induced PLC activation, as indicated by phosphatidylinositol 4,5-bisphosphate degradation and inositol trisphosphate formation. When PLC activity was directly measured in VSMC soluble and membrane fractions, Ang II receptor activation caused decreased soluble and increased membrane PLC activity, consistent with the interpretation that Ang II caused cytosol-to-membrane PLC translocation. The effect of Ang II on PLC translocation was prevented by dexamethasone preincubation. Finally, prolonged incubation with dexamethasone and Ang II had additive effects on VSMC hypertrophy. In conclusion, glucocorticoids directly altered Ang II function in VSMC by causing increased Ang II receptor number, Ang II receptor/PLC uncoupling, and enhanced Ang II-dependent hypertrophy.